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摘    要 
聚苯胺纳米管、线在 AAO模板内的 
生长机理、制备和性能 

































三、利用 AAO模板制备了 PANI纳米管、线及其阵列，并通过交流电聚合、对 AAO
修饰表面活性剂等方法制备小尺寸 PANI纳米管、线及其阵列，并对其形貌和
性能进行初步表征，取得了以下结果： 
1．以不同孔径的 AAO为模板，利用循环伏安法制备了尺度为 15－50纳米的 PANI
纳米管，线及其阵列。 
2．采用交流电在不打通阻挡层的 AAO 中聚合了 PANI 纳米线，制备的尺度接近于
AAO的制备的孔径的极限。 






















Growth Mechanism，Preparation and Property of Polyaniline 
nanotubes and nanowires in AAO template 
                                                                                  
In this paper, the growth mechanism of polyaniline (PANI) nanotubes and 
nanowires in anodic aluminum oxide (AAO) template has been studied by metal 
crystallization theory and electrochemical technology. According the mechanism, we 
hope to find ways of synthesizing nanotubes, nanowires and their arrays with different 
diameters. Also we are interested in the elecro-property and electrochemical property of 
the nanotubes, wires and arrays. The main results may be listed as below: 
1. Preparation of AAO membrane using “Two Steps” method: 
The AAO membrane prepared by “Two Steps” method has honeycomb structure and 
ordered pores with a line feature, and it has an excellent uniformity in diameter and 
space of holes. 
2．The growth mechanism of PANI nanotubes and nanowires in AAO template 
(1) By electrochemical technology, theory of metal crystal and XRD experiment, it is 
found that electropolymerized growth mechanism of PANI in AAO template 
include electro-crystal step and its mechanism is: first, a single layer of crystal cell 
chains of PANI is formed, and its growth model is non-diffusion 2-D instantaneous 
nucleation secondly. Then the growth of PANI is controlled by diffusion instead. 
(2) Different substrate morphology of the electrode, different aperture diameter of 
AAO template, different kinds of electrolyte have the affections on the 
morphology of PANI. 
3. PANI nanotubes, nanowires and their arrays with less size of diameters have 













wall. The electro-property and electrochemical property of PANI with different 
diameters has been studied: 
（1）By different diameters AAO template, PANI nanotubes and nanowires have been 
got with diameters from 15nm to 50nm. 
（2） By AC electropolymerization, the diameters of PANI are near to the limit of 
AAO. 
（3） By modifying surfactant on AAO wall, nanowires have been got, of which 
diameters are less than 10nm. 
（4） By square wave current method, the resistibility of PANI nanotubes, 
nanowires has been measured. It is found that the PANI nanometerials have 
good conductance. 
（5） The electron transfer of PANI has been detected by ferric cyanide counter. As 
to in the same kinds of AAO template, PANI with less size of diameters has 
better electron transfer property. 
Keywords: AAO template, Polyaniline, Nanotube, Nanowire, Growth mechanism, 




































    事实上，早在 19世纪随着胶体化学的建立，人类就开始接触纳米世界了。在



















































































































    表 1给出了纳米微粒上表面原子占总原子数的比例与纳米微粒直径的关系[8]。 
 
表 1－1  表面原子百分比与微粒直径的关系 
Table 1－1 Dependence between percentage of surface atom and particles diameter 
纳米微粒的粒径(nm) 总原子数 表面原子的百分比(%) 
       1      30       100 
       2      2.5×102        80 
       5      4.0×103        40 
       10      3.0×104        20 
       20      2.5×105        10 
       100      3.0×106         2 
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